In Swedish, grammatical functions are primarily encoded by word order. In prototypical transitive sentences, the subject precedes the direct object. However, Swedish also allows for fronting of the direct object, although such sentences are potentially ambiguous with respect to grammatical functions. This study therefore investigates direct object fronting in written Swedish with respect to 1) which functions this construction serves and 2) whether the use of direct object fronting is dispreferred when the grammatical functions cannot be determined on other information types. These questions are investigated on the basis of quantitative differences in the distribution of NP prominence properties (e.g., givenness and animacy) and formal, morphosyntactic cues to grammatical functions (e.g., case marking and verb particles) between OVS and SVO sentences, and between OVS sentences and passives. The results indicate that direct object fronting is used when the object either is topical and highly discourse prominent, or when it is contrastive. I also argue that direct object fronting is used to introduce new topics into the discourse. Subjects are more frequently high in discourse prominence in object-initial sentences than in subject-initial sentences. I suggest that this stems from a motivation to keep the information in object-initial sentences following the sentence-initial object "informationally light" and predictable. Unambiguous formal markers of grammatical functions are used more frequently in OVS sentences than in SVO sentences, but less frequently in passives than in SVO sentences. OVS sentences also more frequently contain an animate subject and an inanimate object than SVO sentences, and in passives, animate subjects and inanimate objects are even less frequent. Writers therefore seem to prefer the structurally unambiguous passive construction over the potentially ambiguous object-initial construction, when grammatical functions cannot be determined on the basis of other formal markers or an NP argument animacy difference. Further, sentences with two animate arguments more frequently contain formal markers than sentences with at most one animate argument. These findings indicate that writers actively avoid direct object fronting when it potentially results in an ambiguity, and provide evidence for the hypothesis that writers are inclined to actively avoid ambiguities more generally.
Introduction
An important aspect of both spoken and written communication is the ability to express how participants and entities are involved in activities and events, such as being responsible for an activity or being affected by it. In transitive sentences, such information is provided by the grammatical functions of the NP arguments. In the prototypical case, the subject NP refers to the participant responsible for the action denoted by the verb, and the direct object NP (henceforth simply referred to as the object) to the participant or entity that is affected by that action. Information about grammatical functions is Glossa general linguistics a journal of Hörberg, Thomas. 2018 . Functional motivations behind direct object fronting in written Swedish: A corpus-distributional account. Glossa: a journal of general linguistics 3(1): 81. 1-36, DOI: https://doi.org/10. 5334/gjgl.502 in many languages encoded with word order or morphology, such as case marking or agreement.
In Swedish, word order is of particular importance. Subject-initial, SVO word order is by far the most common order in Swedish transitive sentences, and the grammatical functions of NP arguments in transitive sentences are in most cases assigned on the basis of their relative ordering (i.e., on the assumption that the subject is the initial NP of the sentence). However, although uncommon, the object may also be placed sentence-initially. Since Swedish is a verb-second language, sentence-initial objects must be directly followed by the finite verb (Teleman, Hellberg & Andersson 1999 (4) : 688; but see Josefsson 2012 for exceptions). The word order is therefore OVS in object-initial sentences. Such sentences may be locally ambiguous with respect to grammatical functions. Consider, for instance, the following sentences in Swedish:
(1) a. Tjejen gillar jag inte. girl.the like 1sg.nom not ʻI don't like the girl.ʼ b. Dig gillar jag inte. 2sg.acc like 1sg.nom not ʻI don't like you.ʼ In (1a), the initial NP consists of a noun. Since nouns lack case marking in Swedish, it is morphologically ambiguous with respect to its grammatical function. Because of the high prevalence of sentence-initial subjects in Swedish, however, the initial NP is preferably interpreted as the subject. The second NP consists of a first-person subject pronoun and is therefore morphologically unambiguous regarding its grammatical function. The initial interpretation of the sentence as subject-initial can therefore not be maintained once the second NP is encountered, and the sentence must be re-interpreted as object-initial. In (1b), on the other hand, the initial NP consists of an unambiguous object pronoun, and the sentence must be interpreted as object-initial directly. In contrast to (1b), (1a) is therefore locally ambiguous with respect to grammatical functions. On the basis of an experimental study using event-related brain potentials, Hörberg, Kallioinen and Tamm (2013) showed that written OVS sentences such as (1a) are problematic to interpret, in that readers need to revise their initial interpretation of the sentence as subject-initial upon encountering the disambiguating post-verbal subject NP. Yet, both speakers and writers occasionally do use OVS sentences. It is therefore of interest to investigate the conditions under which OVS word order is used in Swedish, and whether OVS word order is dispreferred when the grammatical functions cannot be determined on other information types.
To this end, the present corpus study investigates quantitative differences in the distribution of NP properties, such as animacy and givenness, and morphosyntactic sentence properties, such as the presence of auxiliary verbs and verb particles. This is done by comparing OVS sentences to SVO sentences and passives in different text genres. In particular, the study aims to shed further light on the following two research questions:
1. How does the distribution of NP properties of animacy, person, definiteness and givenness differ between OVS and SVO sentences? What does this say about when OVS word order is used in written Swedish, and, by extension, what functions OVS word order serve?
2. Do writers more frequently provide formal, morphosyntactic information regarding grammatical functions (e.g., case marking) in OVS sentences in comparison to SVO sentences, on the one hand, and in comparison to passives, on the other?
In the following, I give a brief overview of earlier accounts of the functional motivations behind object fronting (Section 2.1), and continue with a summary of studies investigating whether both speakers and writers adopt their productions in order to avoid ambiguities (Section 2.2). I then give a summary of relevant aspects of Swedish grammar, starting with the sentence structure of SVO, OVS and passive sentences (Section 2.3.1), and then present means of identifying grammatical functions in Swedish (Section 2.3.2). In Section 2.4, I
give an overview of previous corpus studies investigating Swedish with respect to object fronting (Section 2.4.1), on the one hand, and with regard to ambiguity avoidance in objectinitial sentences, on the other (Section 2.4.2). Finally, I present the method of the present study (Section 3), its findings (Section 4), and discuss their implications (Section 5).
Background

Grammatical functions and the function of the object-initial construction
Grammatical functions in transitive sentences are commonly assumed to express or to be associated with role-semantic properties of NP arguments (e.g., Foley 2011; Hörberg 2016: 9-10) , henceforth referred to as participant roles. Participant roles concern the kind of involvement that the NP argument referents have in the event expressed by the sentence. Traditionally, notions such as agent and patient have been used to define participant roles (e.g., Fillmore 1968; Chomsky 1981) . However, the degree to which participant roles are associated with agent or patient properties ultimately depend on the kind of event that is expressed by the main verb of the sentence. It is therefore not always possible to clearly and unambiguously assign a particular role to an argument (see Dowty 1991) . Participant roles can instead be conceived as cluster or prototypicality concepts. In transitive sentences, the main verb may assign both agent and patient properties to the NP arguments, but the arguments will always be differentiated from each other in terms of possessing the most agent or patient properties, respectively. Participant roles can therefore be subsumed under two general categories, the Actor and the Undergoer role (see, e.g., Foley & Van Valin 1984; Dowty 1991; Van Valin & LaPolla 1997; Van Valin 2005; Primus 2006; Bornkessel-Schlesewsky & Schlesewsky 2009; Bickel 2010) , the former being expressed by the subject, and the latter by the object. As such, the subject NP refers to the participant that is responsible for the activity expressed by the verb, and the object NP to the participant or entity that is affected by that activity. Many verbs require an Actor that is volitional and/or sentient, and therefore human or animate, but do not put the same constraints on the Undergoer role ( Van Valin & LaPolla 1997: 305; Dahl 2008) . Animacy is therefore strongly correlated with grammatical functions in natural discourse. As a multitude of corpus studies show, subjects are much more frequently animate than objects (see Fraurud 1996 and Dahl 2000 for Swedish; Kempen & Harbusch 2004 for German; Øvrelid 2004 for Norwegian; Bouma 2008 for Dutch) . For instance, in his corpus of spoken Swedish, Dahl (2000) found that 93.2% of the subjects and 9.9% of the objects were animate. According to Dahl (2008: 145) , animacy is "important for determining what can be said about an entity" in the sense that many predicates require an animate Actor argument. Animacy can therefore function as a semantic cue to grammatical functions, and thereby render overt formal marking of grammatical functions (such as case marking or other morphosyntactic information) redundant. The present study will test this assumption by investigating whether writers less frequently use formal markers of grammatical functions when grammatical functions can be determined on the basis of an animacy difference between two NPs.
Grammatical functions are also related to the information structure of individual sentences in a discourse. Information structure concerns how writers and speakers structure their sentences to their addressees, with respect to the information provided in the previous discourse and in the situational context. Most (but not all) declarative sentences are used to express an assertion about some referent that is assumed to be known by the addressee. This referent is expressed by the sentence topic (e.g., Reinhart 1981; Lambrecht 1994; Erteschik-Shir 2007) . On some views, topics are seen as a means of storing information about the discourse model (Reinhart 1981; Erteschik-Shir 2007) . Accordingly, topics serve as referential entries under which propositions are stored. Crucially, what constitutes the topic of a sentence depends on the discourse that the sentence occurs in. Two equivalent sentences may have different topics depending on the context. For example, as pointed out by Reinhart (1981) , in a sentence such as (2) Max saw Rosa yesterday.
Max constitutes the topic when (2) is answered to the question Who did Max see yesterday?, but Rosa is the topic when it is the answer to Did anybody see Rosa yesterday?. The information of a declarative sentence that the writer or speaker assumes to be new to the addressee, on the other hand, is called the sentence focus (Lambrecht 1994; Gundel & Fretheim 2004; Erteschik-Shir 2007) . The focus can be seen as new information that is added to the discourse model by the sentence at hand. What is considered to be focus of a sentence is also context-dependent. When (2) is answered to Who did Max see yesterday? then Rosa is focus, and when (2) is the answer to Did anybody see Rosa yesterday?, Max is focus. Focus is often conceived of as highlighting of information that stands in opposition with, or is contrasted against, a (possibly open-ended) set of information 1 that potentially could constitute the focused information (e.g., Rooth 1992; Gundel & Fretheim 2004; Molnár 2006; Erteschik-Shir 2007; Krifka 2007; Molnár & Winkler 2010) . In (2), for example, the focused referent (Max or Rosa) can be seen to be contrasted against a possibly open-ended set of other individuals. However, there are good reasons to differentiate the notion of focus from the notion of contrast, which involves contrasting some information against a limited number of contextually given alternatives (Molnár 2002; Molnár & Winkler 2010) . Both topics and foci can be contrastive, and, as illustrated in Examples (3) and (4) from Prince (1984) , English topicalisation is in some situations only valid when the topicalised information is contrasted against a limited number of contextually determined alternatives:
A: Why are you laughing? B: #Annie Hall I saw yesterday. I was just thinking about it.
(4) A: You see every Woody Allen movie as soon as it comes out. B: No -Annie Hall I saw (only) yesterday.
Whereas the positioning of the NP Annie Hall in the sentence-initial position is inappropriate in (3), in (4), where the NP Annie Hall is contrasted against all other Woody Allen movies, the NP may be positioned sentence-initially. Since Annie Hall is contrastive in (4), it may serve as the topic of the sentence. Contrast therefore appears to be an information structural notion that is orthogonal to topic and focus, but that shares features with both.
As with focus, it involves the highlighting of information that it is in opposition to, and as with topic, it facilitates discourse coherence in that it relates information to the previous discourse context (Molnár 2002; Molnár & Winkler 2010) . Topical NPs typically refer to entities that are presupposed, either by virtue of being introduced earlier on in the discourse, or by being known by the interlocutors. Topical referents tend to be maintained through longer stretches of discourse through the use of anaphoric expressions (i.e., topic-chaining or topic-continuity, see Givón 1983; ErteschikShir 2007: 44-45; Engdahl & Lindahl 2014) . NPs that are part of the sentence focus, on the other hand, more frequently refer to entities that are unknown by the addressee and that are new in the discourse. NP referents which are presupposed are sometimes called given, and referents which are discourse new and assumed to be unknown, are called new. Some suggest that topical arguments always are given (Erteschik-Shir 2007: 20) , others that they at least have to be familiar to the addressee (Lambrecht 1994: 262) . Focused arguments, on the other hand, tend to be new since they often introduce new referents into the discourse (Lambrecht 1994: 262) .
This givenness distinction is generally assumed to concern the cognitive status or accessibility of NP referents in the discourse model, and therefore only to be indirectly related to linguistic expressions (Ariel 1990; Gundel et al. 1993; Gundel & Fretheim 2004) . However, the givenness status of a referent is often reflected in the form of NP arguments (Ariel 1990: 69; Gundel et al. 1993; Lambrecht 1994: 105) . For example, whereas NPs consisting of personal pronouns or definite nouns refer to entities that are active in the discourse, or assumed to be known by the addressees, indefinite NPs refer to new entities which have not been previously introduced into the discourse. The linguistic features definiteness, pronominality and person are therefore highly correlated with givenness. Definiteness is used to signal whether a referent is uniquely identifiable in the discourse, either by virtue of being anaphoric or through association (Lyons 1999) . Definite pronouns tend to be anaphoric and refer to highly discourse prominent referents that have already been introduced into discourse. First-and second-person pronouns are inherently high in givenness in the discourse by virtue of referring to the speaker/writer, and the listener/reader, respectively.
Although there is no one-to-one mapping between subjects and topics (as Example (1) illustrates), sentence-initial subject NPs constitute the topic in most sentences, and object NPs are more frequently part of the sentence focus (Reinhart 1981; Lambrecht 1994; Erteschik-Shir 2007) . There is therefore a correlation between grammatical functions and the givenness of NP referents, which in turn are reflected in their forms. Several corpus studies have therefore found that subjects are much more frequently definite, first/second person, and pronominal than objects (see Dahl 2000 for Swedish; Øvrelid 2004 for Norwegian; Bouma 2008 for Dutch; and Du Bois 2003 for a review of studies on differences in referentiality and givenness between subjects and objects). For example, Dahl (2000) found that 60.7% of the subjects but only 2% of the objects were first-or secondperson pronouns.
The object-initial construction is generally assumed to be used when it is the object referent, that is, the Undergoer, rather than the subject referent, that is, the Actor, that is topical. Since topical NPs also tend to be highly discourse prominent, several corpus studies therefore show that sentence-initial objects frequently are high in discourse prominence in terms of prominality and definiteness, in comparison to objects positioned in their canoni- The present study will investigate whether this also holds in written Swedish. More specifically, I will investigate whether topicalisation is the only motivation for positioning the object in the sentence-initial position, as implied by earlier investigations of object-fronting in written Swedish (Rahkonen 2006; Bohnacker & Rosen 2008; Bohnacker 2010) . Before presenting these previous findings on object fronting in Swedish, I first give a summary of studies investigating whether speakers and writers adapt their productions in order to avoid ambiguities, and provide a short presentation of relevant aspects of Swedish grammar.
The object-initial construction and ambiguity avoidance
As illustrated in Section 1, object-initial sentences in Swedish are potentially ambiguous with respect to grammatical functions. A question that arises, therefore, is whether speakers and writers are more inclined to provide unambiguous information regarding grammatical functions in OVS sentences in comparison to SVO sentences or other unambiguous alternatives, such as the passive. The passive is similar to the object-initial construction in that it, too, can be used when it is the Undergoer rather than the Actor that is the topical participant (e.g., Givón 1979; Pitz 2006; Foley 2011) . In the passive, the Undergoer is realised as an intransitive subject NP, and the Actor argument is optionally realised as the argument of a prepositional av ('by') phrase. The passive therefore differs from the object-initial construction in Swedish with respect to potential ambiguity. Whereas OVS sentences potentially are ambiguous with respect to grammatical functions, in the passive, the initial NP can only function as an (intransitive) subject which expresses the Undergoer role. It is therefore of interest to investigate whether writer's choice between the objectinitial construction and the passive is influenced by whether the grammatical functions of the NPs can be determined on other morphosyntactic or semantic information.
Results from previous studies regarding whether speakers and writers tend to avoid ambiguities during speaking and writing are mixed. On the one hand, several studies have either directly or indirectly provided evidence for ambiguity avoidance. For instance, some studies have found that the animacy difference between subjects and objects is more pronounced in object-initial sentences in both written and spoken language (Øvrelid 2004; Snider & Zaenen 2006; Bouma 2008; Bader & Häussler 2010) . That is, speakers and writers more frequently use the potentially ambiguous OVS word order when the grammatical functions of the NPs can be determined on the basis of an argument animacy difference. It has also been found that speakers more frequently use morphological information regarding the argument functions in situations where they cannot readily be inferred on the basis of referential, semantic or plausibility information. In Korean and Japanese, overt realization of morphological case marking is optional in colloquial speech (Lee 2006; Kurumada & Jaeger 2015) . In a corpus study of spoken Korean, Lee (2006) found overt nominative case marking to occur more frequently on subjects that are inanimate or low in discourse prominence in terms of person and definiteness. Overt accusative case marking was, on the other hand, more frequent for animate or discourse prominent objects (Lee 2006) . In a sentence recall study, Kurumada and Jaeger (2015) showed that Japanese speakers more frequently use overt object case marking in transitive sentences with two animate NP arguments, and in semantically implausible sentences in which the assignment of participant roles is unexpected (e.g., The criminal arrested the police officer). These results suggest that speakers are inclined to provide additional morphological information regarding grammatical functions in situations where they are harder to determine on the basis of other information types. In a corpus study of written English, Temperley (2003) found the use of optional relative pronouns and complementisers to be more frequent in situations where their omission potentially would result in a syntactic ambiguity. Haywood et al. (2005) found participants engaged in a dialogue task to more frequently avoid preposition phrase attachment ambiguities in situations where such ambiguities would potentially confuse their addressees.
3 Taken together, these results indicate that both speakers and writers actively avoid ambiguities in order to accommodate the understanding of their addressees.
Several other studies have, however, failed to find any evidence for ambiguity avoidance (see, e.g., Ferreira & Dell 2000; Arnold et al. 2004; Jaeger 2006; Roland et al. 2006; and Ferreira 2008 for a review). For instance, in a spoken sentence production experiment, Ferreira and Dell (2000) did not find the optional complementiser that to be used more frequently in cases where its omission would lead to a direct object-subject ambiguity.
4 Similar findings were done by Jaeger (2010) on the basis of spoken corpus data. In contrast to the findings of Haywood et al. (2005) , Arnold et al. (2004) did not find any tendency for participants in an on-line production experiment to avoid prepositional phrase attachment ambiguities. It has been suggested that ambiguities that appear to be problematic in isolated sentences might in most cases be unproblematic at the discourse level (Rahkonen 2006; Ferreira 2008) . There is also some evidence suggesting that sentence level ambiguities in fact can be beneficial for communication when they can be resolved in context (Piantadosi et al. 2012) .
Because of these contradicting findings, it is still unclear whether people do actively avoid sentence level ambiguities. This study therefore investigates whether there is a tendency for writers to avoid potentially ambiguous object-initial sentences such as (1a).
Sentence structure and grammatical functions in Swedish
2.3.1 Subject-initial, object-initial and passive sentences in Swedish
The three sentence types investigated in this study are subject-initial sentences with SVOword order (Example (5)), object-initial sentences with OVS-word order (Example (6)), and passive sentences in which the Undergoer is realised as the subject and the Actor is overtly mentioned as the argument of a prepositional av ('by') phrase (Example (7)). In subject-initial, SVO-sentences (as in Example (5)), the direct object follows all the verbs, the sentential adverbial and the verb particle. SVO sentences are by far the most common transitive sentence in Swedish, but other constituents may be placed sentence-initially. Since Swedish is a verb-second language, only one constituent must precede the finite verb in declarative main clauses (Teleman et al. 1999 (4) : 688; but see Josefsson 2012 for exceptions). 7 The word order is therefore OVS in object-initial sentences ( Example (6)). The passive can either be constructed with the suffix -s, as in Example (7), or periphrastically, with the verb bli together with a passive participle (e.g., All glass blev inte uppäten av barnen -'all the ice cream was not eaten by the children'). In s-passives, the Undergoer is realised as an (intransitive) subject, and the Actor may be expressed as the argument of prepositional av ('by') phrase, positioned sentence-finally. It is important to note that this prepositional av ('by') phrase is omitted in about 90% of all s-passives (see, e.g., Kirri 1975; Silén 1997; and Laanemets 2012) . The type of passives included in the present study -s-passives with overt Actors -therefore make up only a small part of all passives in the corpus. Since the purpose of the study is to investigate distributional differences of properties between Actors and Undergoers, I chose to make this restriction for two reasons. First, in order to make such a comparison in the first place, obviously both the Actor and the Undergoer argument must be included in the target sentences. Passive sentences without overt Actors are therefore excluded. Second, the periphrastic passive has been shown to be used only in situations in which the subject -which functions as the Undergoer in passives -to some extent is in control of the described event (e.g., Engdahl 2001; Engdahl & Laanemets 2015) . The subject argument in periphrastic passives therefore takes on role-semantic properties that are associated with both Actors and Undergoers, and the Actor-Undergoer dichotomy does therefore not apply in periphrastic passives. These are therefore also excluded.
In sentences with auxiliary verbs, a sentence adverbial and/or a verb particle, alternative word orders are permissible. In SVO sentences and passives, sentential adverbials follow the finite verb in main clauses (Example (5a) and (7a)) but precede it in subordinate clauses (Example (5b) and (7b)) (Teleman et al. 1999 (4) : 7). In OVS sentences, the subject precedes the non-finite verb(s) and the verb particle (as in Examples (6a) and (6b)) (Teleman et al. 1999 (3) : 39-40), and sentential adverbials either follow the subject NP (Example (6a)) or precede it (Example (6b)).
Means of identifying grammatical functions in Swedish
When no other means of identifying grammatical functions are available, grammatical functions are assigned on the basis of word order (a phenomenon referred to as word order freezing, see e.g., Bouma 2011; Mahowald 2011 ). In such cases, the first NP argument is assigned the subject function and the second the object function. Grammatical functions can also be determined on the basis of the case forms of personal pronouns (Sköld 1970) . Swedish lacks noun case marking and verb agreement, but has subject and object forms for personal pronouns (Teleman et al. 1999 (2): 296). The paradigm is illustrated in Table 1 . As pointed out by an anonymous reviewer, the masculine third-person subject pronoun han was historically used as the object form, and is therefore often used for both the subject and the object function in various dialects and in colloquial Swedish more generally.
8 Both spoken and informal written Swedish displays widespread syncretism for the third-person plural pronoun, the form dom being used instead of de and dem. The generic pronoun man is only used in the subject function and therefore unequivocally identifies the subject.
Also the relative word order between non-finite verbs and verb particles, on the one hand, and the second NP, on the other, can disambiguate OVS sentences (Sköld 1970; Rahkonen 2006) . In SVO sentences, the object follows all the verbs, the sentential adverbial and the verb particle. In OVS sentences, the subject instead precedes the non-finite verb(s) and the verb particle (Teleman et al. 1999 (3): 39-40) . This is illustrated in Examples (8) and (9) (adopted from Rahkonen 2006) . In (8a), the initial NP must function as the subject, because the final NP follows the main verb. In (8b), it must instead be the object, because the final NP precedes the main verb. (8) a. Den äldsta av rävarna har lurat jägaren. the oldest of foxes.the has cheated hunter.the ʻThe oldest of the foxes has cheated the hunter.ʼ b. Den äldsta av rävarna har jägaren lurat. the oldest of foxes.the has hunter.the cheated ʻThe oldest of the foxes, the hunter has cheated it.ʼ In 9, the NP functions are instead unambiguously determined by the relative ordering between the final NP and the verb particle. The particle precedes the final NP in subject-initial sentences such as (9a), but follows it in object-initial sentences as (9b). (9) a. En av gästerna kastade ut värden. one of customers.the threw out inkeeper.the ʻOne of the customers threw out the inkeeper.ʼ b. En av gästerna kastade värden ut. one of customers.the threw inkeeper.the out ʻThe inkeeper threw out one of the customers.ʼ Transitive sentences that contain more than one verb or a verb particle are therefore always morphosyntactically unambiguous regarding grammatical functions.
In addition to these formal markers -that is, case forms and the presence of auxiliary verbs and verb particles -grammatical functions can also in some cases be determined 8 Recently, the gender neutral third-person hen was officially accepted in Swedish, as evident by its recent inclusion in the glossary of the Swedish Academy (SAOL 2015) . However, as the data in the present corpus study consist of texts written from 1961 to 1993, no occurrences of hen was found. on the basis of discourse semantics and animacy. As discussed in Section 2.1, many verbs require a volitional or sentient and therefore human or animate Actor, but do not put the same constraints on the Undergoer. Animacy can therefore sometimes function as a cue to grammatical functions. For instance, in the final sentence in Example (10) (taken from the corpus used in this study), the initial NP den saken (ʻthat thingʼ) functions as the object. But this can only be determined on the basis of the semantic relationship between the verb, the second NP, and its relationship to the previous discourse. Because the first NP is inanimate and refers back to the event of being stabbed in the head, the only semantically plausible interpretation is that it was the thick-headed Olof who survived, and therefore constitute the subject of the sentence.
9
(10) Det stämmer att Olof Ersson blivit huggen i huvudet med en yxa. En it is.true that Olof Ersson been stabbed in head.the with an axe an yxhammare, närmare bestämt. Den rev upp ett fem centimeter långt sår axhammer closer decided it tore up a five centimeter long wound och krossade hjässbenen.
Men den saken överlevde den tjockskallige and crushed crown.bones.the but that thing survived the thickheaded Olof. Olof ʻIt's correct that Olof Ersson was stabbed in the head with an ax. An axhammer, to be precise. It tore up a five centimeter long wound and crushed the skull. But that thing the thick-headed Olof survived. ʼ Because of this, writers might avoid using the potentially ambiguous OVS word order in cases where both arguments are animate, and their functions therefore cannot be determined on the basis of an animacy difference. As mentioned in Section 2.2, several corpus studies in other languages have found evidence that this is the case. That is, OVS sentences are used less frequently when both the subject and object is animate (Øvrelid 2004; Snider & Zaenen 2006; Bouma 2008; Bader & Häussler 2010 ).
Previous studies on Swedish
Object fronting in Swedish
Previous studies have shown that sentences with fronted direct objects are highly infrequent in Swedish. For instance, in a 87,000-word corpus consisting of newspaper texts, high school textbooks, magazines, and governmental brochures, written in between 1962 and 1971 , Westman (1974 found that only about 2% of all main clauses were object-initial. Similar results are reported by Jörgensen (1976) , who found about 1.6% of all main clauses in formal and scripted radio news to be object-initial. Nordman (1992) found that around 2% of all main clauses were object-initial in her 45,000-word corpus of technical and academic texts. In Bohnacker & Rosén's (2008) 17,500 word corpus of informal Swedish, written by high-school and university students, about 3% of all sentences were object-initial. In informal, spoken Swedish, object fronting is somewhat more frequent. In a corpus of discussions between Swedish academics, Jörgensen (1976) found 9% of all main clauses to be object-initial, and in a collection of informal interviews, as much as 14% of all main clauses were object-initial. These findings show that although the object-initial word order is highly infrequent in formal, written Swedish, it is fairly frequent in colloquial speech.
In line with the discussion presented in Section 2.1, direct object fronting in Swedish is most commonly assumed to be used when it is the object, rather than the subject, that is topical and therefore highly discourse prominent (Teleman & Wieselgren 1970; Teleman et al. 1999 (4): 432; Rahkonen 2006; Bohnacker & Rosen 2008; Bohnacker 2010) . Discourse prominent NPs are given and often definite. As such, they are often anaphoric and refer back to something in the previous discourse, or deictic and refer to something in the situational context (such as speech act participants). Fronted objects that consist of inanimate third-person pronouns most often either refer back to a new referent or a proposition that was introduced in the previous sentence (focus/rheme-topic chaining), or to a previously introduced discourse topic (topic-topic chaining) (Engdahl & Lindahl 2014) . Using the Stockholm-Umeå Corpus (SUC), a one-million word corpus of texts from various genres published in between 1990 to 1993, Rahkonen (2006) found a strong relationship between the discourse prominence of direct objects and object fronting. Whereas 73.7% of all definite and anaphoric objects occurred in sentence-initial position, only 23.2% of the non-anaphoric and indefinite objects were located sentence-initially.
Object-initial word order is particularly common when the object consists of a neuter pronominal or demonstrative object (i.e., det and detta -'that' -henceforth referred to as text deictic objects) that refer back to a proposition in the immediate left context (Rahkonen 2006; Bohnacker & Rosen 2008; Bohnacker 2010) . In Example (11), for instance, the sentence-initial pronominal object det refers back to the proposition of the previous sentence.
(11) Samtidigt som vi andas måste vi nämligen spänna ett antal simultaneously as we breathe must we namely flex a number småmuskler i svalget så att slemhinnorna inte ska dras in och small.muscles in throat.the so that mucosa.the not will pulled in and förminska luftkanalen. Det kan man visa med ett enkelt experiment. diminish air.duct.the that can one show with a simple experiment 'At the same time as we breathe, we have to flex a number of small muscles in the throat, in order for the mucosa not to get pulled in and diminish the air duct. That can be shown with a simple experiment.' Rahkonen (2006) found that text deictic objects more frequently occur in the sentenceinitial position than in the post-verbal position. In a 90,000 word corpus consisting of essays written in Swedish, 66.7% of all text deictic objects occurred in the sentence-initial position, and in the SUC corpus, 57.5% of all text deictic objects were sentence-initial. On the basis of these results, Rahkonen (2006: 47) concluded that "the primary reason for [object-initial word ordering] in written Swedish is to accord an anaphoric [i.e., a highly discourse prominent] non-subject early placement". Bohnacker & Rosén (2008) came to similar conclusions. They compared the frequency of the sentence-initial text deictic det in Swedish to the frequency of the corresponding sentence-initial demonstrative pronoun dass in German. In their Swedish corpus, det made up 82% of all sentence-initial objects, whereas in their German corpus, only 24% of all sentence-initial objects consisted of dass (see also Bohnacker & Rosén 2009 ). On the basis of these findings, Bohnacker & Rosén (2008) concluded that the preference to start a sentence with highly discourse prominent, given or thematic information is much stronger in Swedish than it is in German. This is particular the case when the object is highly thematic and refers back to a proposition of the previous discourse. In such cases, the object is in most cases fronted in order to "enhance textual cohesion" (Bohnacker & Rosén 2008: 521) . However, as illustrated by the following example from Rahkonen (2006) , not all sentence-initial objects in Swedish are high in discourse prominence:
En härligt örtkryddad soppa käkade vi bland annat. a delightful herb-spiced soup ate we among other 'What we ate among other things was a soup delightfully spiced with herbs.'
In (12), the sentence initial object NP En härligt örtkryddad soppa ('a delightful herb-spiced soup') is indefinite and new in the discourse. Although Rahkonen (2006: 45) argued that such sentences "cannot be considered to represent the typical information structure of OVS sentences", clearly their existence calls into question whether the object-initial construction is used solely when it is the Undergoer that is discourse prominent rather than the Actor.
The present study investigates this by comparing the distribution of NP prominence properties of argument NPs of both subject-and object-initial sentences. More specifically, below I will show that sentence-initial objects are less frequently discourse given, definite and new than sentence initial subjects. On the basis of these findings, I will argue that object fronting in Swedish is not only used when the object is high in discourse prominence and thematic, but also either when the object is contrastive or when it introduces a new topic into the discourse. Before moving on to presenting the method and results of the study, I first discuss ambiguity avoidance in Swedish object-initial sentences.
Ambiguity avoidance in Swedish transitive sentences
The only corpus-based study that has investigated ambiguity avoidance with respect to grammatical functions in Swedish is that of Rahkonen (2006) . He investigated whether case marked personal pronoun subjects are used more frequently in potentially ambiguous OVS sentences than they are in SVO sentences (in which the argument functions are assigned on the basis of word order), and in object relative clauses with an OSV word order (which Rahkonen assumes to be unambiguous with respect to the argument functions). 10 Indeed, he found case marked subjects to occur more frequently in OVS sentences in comparison to both SVO sentences and OSV object relative clauses. More specifically, 65.1% of all subjects in OVS sentences consisted of personal pronouns, in comparison to only 33% of all subjects in SVO sentences, and 41.2% in all OSV sentences. These findings suggest that writers are prone to avoid OVS word order when grammatical functions cannot be determined on the basis of the morphological form of the subject, and consequently, that writers to some extent avoid potentially ambiguous OVS sentences.
However, Rahkonen (2006) also found that the Actor argument in passive sentences, that is, the argument of the prepositional av ('by') phrase (see Example (7)), almost never is realised as a personal pronoun. He therefore suggested that the high frequency of subjects consisting of personal pronouns in OVS sentences stems from a dispreference for using personal pronouns in prepositional av ('by') phrases, rather than reflecting a tendency to avoid potential ambiguities. When writers want to signal that it is the Undergoer 10 I.e., relative clauses such as (i) boken som pojken läste book.the that boy read ʻthe book that the boy readʼ in which the relative pronoun som cannot function as subject and the NP pojken must function as subject (Rahkonen 2006) . of a transitive event that is topical, rather than the Actor, they can do so either by using the object-initial construction or the passive (e.g., Foley 2011). According to Rahkonen, writers tend to resort to the former construction whenever the Actor of the event is highly discourse prominent and therefore needs to be realised as a personal pronoun. This is to avoid the use of a prepositional av ('by') phrase with a personal pronoun. It is, however, rather unclear why such prepositional phrases would be avoided in the first place. Since the passive construction is unambiguous with respect to grammatical functions, it instead seems more plausible to assume that writers tend to resort to the passive whenever the Actor argument cannot be realised as a personal pronoun, in order to avoid a potential ambiguity. In the present study, I provide evidence for this alternative hypothesis by showing that not only case marking, but also other formal means of disambiguation, namely auxiliary verbs and verb particles (see Examples (8) and (9)), occur more frequently in OVS sentences than in both SVO sentences and passives.
Rahkonen (2006) also investigated whether case marked personal pronouns are used more frequently in what he referred to as "semantically ambiguous" OVS sentences in comparison to "semantically unambiguous" OVS sentences. In semantically ambiguous sentences, both NP arguments were animate and could therefore fill both participant roles of the verb. In semantically unambiguous sentences, the object argument instead was text deictic (i.e., consisted of det and detta -ʻthatʼ), and therefore could only fill the Undergoer role of most verbs. Rahkonen (2006) found case marked subjects to be somewhat more frequent in the former sentences in comparison to the latter. In sentences with two animate arguments, 90% of all subjects consisted of a case marked pronoun, and in sentences with text deictic objects, 76.8% of the subjects were case marked. These findings provide some additional support for the hypothesis that writers actively avoid OVS sentences in the face of potential ambiguity (although Rahkonen (2006) himself argued against this account, see Section 5.2 below), although the difference in percentage is rather small. In this study, I provide more substantive support for the ambiguity avoidance hypothesis, by showing that the full range of formal markers of grammatical functions presented in Section 2.3.2 are used more frequently in sentences with two animate arguments than in sentences with at least one inanimate argument.
Method
The corpus
The sentence materials used in the study were collected from the treebank Svensk trädbank, a syntactically annotated version of the Stockholm-Umeå Corpus (SUC) ( Gustafson-Capková & Hartmann 2006) with materials from the Talbanken (TB) corpus (Einarsson 1976a; b) . The SUC corpus, which also was used by Rahkonen (2006) , consists of 500 published texts from various genres that were published in between 1990 to 1993. The TB corpus consist of 85 professional prose texts from four different genres, written in between 1960 to 1971, originally compiled for the aforementioned study of Westman (1974) . Most of the texts in these two corpora have undergone editing and proofreading. A list of the main genres of the corpora as well as the number of texts and words of each genre is shown in Table 2 . The treebank is morphologically and syntactically annotated in Tiger-XML format.
Searches were conducted with TIGER search 2.1. , using the TIGER search query language . Data collection was done with the aim to minimise the constraints on the structural variation of the sentences. Following Jaeger (2011), search patterns were constructed to avoid false exclusions rather than false inclusions. False hits were excluded from the initial data at a later stage. The target sentences were SVO sentences (Example (5)), OVS sentences (Example (6)) and passives (Example (7)), including both main and subordinate clauses. Search strings allowed for NPs of any length and sentences with up to three auxiliary verbs in addition to the main verb (Teleman et al. 1999 (3) : 278), one verb particle, and one sentential adverbial phrase.
Data exclusion was guided by finding sentences that 1) are declarative or passive, 2) contain argument NPs that refer to the participants involved in the event denoted by the sentence predicate, 3) contain argument NPs that serve as arguments of that predicate only, 11 and 4) do not contain any idiomatic or lexicalised constructions. A more detailed description of the search queries and the exclusion procedure, together with a list of excluded sentence types can be found in Appendix 1. The actual search strings are provided in Appendix 2.
A total of 14,500 sentences remained after data exclusion, out of which 12,949 sentences were SVO sentences, 869 were OVS sentences, and 682 were passives. In other words, only about 5.6% of all transitive sentences are object-initial. The rather low number of passives is due to the constraint that each passive must contain a prepositional av ('by') phrase. Table 2 also shows the percentage of each sentence type of each genre. It is worth noting that there is quite a bit of variation in the proportion of sentence types across genres. However, genre differences is beyond the scope of the present paper and will not be discussed further. A more thorough investigation and discussion about genre differences in the frequency of use of subject-versus object-initial sentences can be found in Hörberg (2016: 105-107 
Properties under investigation
The NP properties under investigation in this study are givenness, animacy, definiteness, pronominality, and case marking (i.e., whether or not the NP at hand consists of a personal pronoun). The annotation of these properties were, to the extent that it was possible, based upon the morphosyntactic annotation available in Svensk Trädbank. In the following, I give brief descriptions and definitions of these properties as operationalised in the present study. A more detailed description of the annotation procedure of these properties can be found in Hörberg (2016: 79-88) .
Givenness. As discussed in Section 2.1, the form of an NP argument is commonly assumed to correspond to a specific level of givenness or accessibility (e.g., Gundel et al. 1993 ). NPs were therefore annotated for givenness on the basis of their form. I used the four-level givenness scale shown in Table 3 . The scale aims to capture the givenness/accessibility distinctions suggested by Prince (1981) , Ariel (1990) , and Gundel et al. (1993) . It differentiates between new/type identifiable NPs, token identifiable NPs, familiar NPs and given NPs, as defined in Gundel et al. (1993) . The categories largely correspond to the categories of Prince (1981) , and to the NP forms of the Accessibility Hierarchy of Ariel (1990) .
Conceptually, new/type identifiable NPs (e.g., indefinite NPs and a few grammatically definite NPs with generic reference) designate referents of a new type that are introduced in the discourse under the assumption that the referent in question is unknown to the addressee. The addressee needs to "create" and determine the type of referent without being able to determine which specific referent it pertains to.
12 Token identifiable NPs (e.g., full names with modifiers and definite descriptions) designate a specific referent which is assumed to be unknown to the addressee. The addressee needs to be able to either "construct" a unique referent with no previous knowledge of it, or to identify the referent on the basis of the expression, either through inference or by the information provided in the expression. Familiar NPs (e.g., names, kinship terms and short definite NPs) designate a 12 The category does not have any correspondence in the Accessibility Hierarchy which only concerns degree of accessibility/givenness and therefore only cover argument NPs with definite reference. Prince (1981) and Gundel et al. (1993) , and the Accessibility Hierarchy of Ariel (1990 specific referent which is assumed to be known by the addressee. Given NPs (e.g., personal pronouns or short NPs with a proximal demonstrative) finally, designate a specific referent which is active in the discourse. The speaker therefore assumes that it is represented in the short term memory of the addressee, possibly at the center of attention. In most of the analyses below, I use the dichotomous distinction between discourse new NPs, consisting of New/type identifiable NPs and token identifiable NPs, and discourse given NPs, consisting of Familiar and Given NPs. I will also differentiate between arguments as being high or low in discourse prominence, using discourse prominence as an umbrella term for the extent to which arguments possess properties associated with discourse givenness (e.g., such as being definite, pronominal and first-or second-person).
Animacy. A dichotomous distinction between animate and inanimate was used. NPs referring to humans and non-human animate beings, groups of animate beings, as well as organizations and politically organised geographic regions that depend on human organization in some sense (e.g., rock bands, political parties, municipals, countries etc) were annotated as animate. All other NPs were annotated as inanimate.
Definiteness. Definite and indefinite NPs were classified on the basis of the grammatical or semantic definiteness of either the head or the prephrasal element (e.g., the article, determiner or initial pronoun, Teleman et al. 1999 (3) : 15), as annotated in the corpus. Indefinite NPs also included NPs without a grammatically definite/indefinite head or prephrasal element (i.e., indefinites with weak reference, see Teleman et al. 1999 (4): 175-176) .
Pronominality. A two-way distinction between pronominal NPs and lexical NPs, consisting of proper and common noun NPs, was done on the basis of the word class of the NP head.
Case/person. As discussed in Section 2.3.2, the case marking system of Swedish is limited to personal and generic pronouns (see Table 1 ). As such, the case distinction coincides with a distinction between personal pronouns and other NPs. Swedish case distinguishes subjects from direct objects and obliques. All NPs that consisted of or was headed by the pronouns shown in Table 1 were classified as case marked/person -person here referring to personal pronouns generally. All others were classified as unmarked/non-person, non-person referring to all NPs not consisting of or being headed by a personal pronoun.
Text deixis. As discussed in Section 2.4.1, object-initial word order is especially common in Swedish when the object is text deictic, consisting of a third-person neuter pronoun or a neuter demonstrative (i.e., det and detta, Rahkonen 2006; Bohnacker & Rosén 2008) , and therefore often refers to an earlier or an upcoming proposition of the discourse (Levinson 2004 ). The present study also investigates the distribution of text deictic NPs. NPs in which the head of the NP either consisted of a third-person singular neuter pronoun (i.e., det), a singular neuter demonstrative pronoun (i.e., detta, det här or det där) or the neuter relational pronoun detsamma were categorised as text deictic (see Teleman et al. 1999 (2): 5). All other NPs were classified as non-text deictic.
Statistical analyses
I conducted all statistical analyses that are presented below with the statistical software R (R Core Team 2016). 13 The significance of distributional differences of some property between two or more categories (e.g., the difference in the proportion of Discourse Given NPs between subjects and objects in SVO sentences, see Table 4 ), were tested on the basis of χ 2 -tests, testing the null hypothesis that the property at hand has the same distribu-tion across the categories (e.g., the proportion of Discourse Given NPs being the same for subjects and objects in SVO sentences). Multiple χ 2 -tests were therefore conducted on the same data set. Since the risk for a false positive (i.e., falsely rejecting a null hypothesis in favour of the research hypothesis) goes up with the number of tests that are conducted, all p-values from these χ 2 -tests were corrected for multiple comparisons on the basis of the method suggested by Holm (1979) .
Logistic mixed effects modelling was done with the glmer() function in the lme4 package (Bates et al. 2015) . All of the analyses, apart from the logistic mixed effects model analysis, are conducted across all genres of both corpora without taking any potential differences between genres into account.
Results
The distribution of animacy and referential properties in SVO-sentences
As discussed in Section 2.1, several corpus studies have found that subjects are more frequently animate and high in discourse prominence than objects. This asymmetry stems from the functional difference between subjects and objects. Whereas subjects express the Actor role and in the prototypical case are topical, objects refer to Undergoers that commonly are focused and therefore new in the discourse. Differences in the distribution of animacy and referential properties between subjects and objects in prototypical SVO sentences was also investigated in the present study. The results are shown in Table 4. 14 The table shows that subjects of SVO-sentences are animate (rather than inanimate) to a much greater extent than objects. Subjects are also much more frequently high in discourse prominence in terms of givenness, definiteness, pronominality and person than objects. These findings are rather uncontroversial and confirm the findings of previous studies (Dahl & Fraurud 1996 
Object fronting and discourse topicalisation
As discussed in Section 2.4.1, object fronting in Swedish is commonly assumed to be used when the object is topical and therefore high in discourse prominence (Teleman & Wieselgren 1970; Teleman et al. 1999 (4): 432; Rahkonen 2006; Bohnacker & Rosen 2008; Bohnacker 2010) . In line with this, Rahkonen (2006) found sentence-initial objects to more frequently be high in discourse prominence than post-verbal objects. Both 14 Note, that in this and the following tables, the n:s of each row do not sum to the total number of sentences, nor do the percentages sum to 100%. This is because the properties are not mutually exclusive (although they might be dependent). Each value refers to the number or the percentage of occurrences that possess the property at hand (e.g., are definite) in comparison to the occurrences that do not possess that property (e.g., are indefinite). Rahkonen (2006) and Bohnacker & Rosen (2008) further found object fronting of text deictic objects to be particularly frequent. The findings of the present study in part confirm these results. The distribution of referential properties of both sentence-initial and post-verbal object NPs is shown in Table 5 . Objects are more frequently high in discourse prominence when positioned in the sentence-initial position in comparison to when they occur in post-verbal position in terms of discourse givenness, definiteness and pronominality. Sentence-initial objects are also much more frequently text deictic in comparison to objects positioned in their canonical, post-verbal position. These findings indicate that objects more often are positioned sentence-initially when they are highly discourse prominent, and therefore refer back to either a referent that has been previously introduced into the discourse, or a previously mentioned proposition. In particular, text deictic objects are almost exclusively positioned sentence-initially and very seldom occur in post-verbal position.
Other functions of object fronting
However, object fronting does not only take place when the object is high in discourse prominence. Sentence-initial objects are less frequently discourse prominent than sentence-initial subjects. This is illustrated in Table 6 , which compares the distribution of referential properties of initial objects to that of initial subjects. Initial objects are less frequently discourse given, definite and new than initial subjects. If the only motivation for object fronting was to emphasise that it is the object, rather than the subject, that refers to the most discourse prominent referent of the two NPs, one would expect initial objects and subjects to be discourse prominent to an equal extent. In fact, as will be discussed below in Section 4.4, subjects are more frequently high in discourse prominence when positioned in the post-verbal position than when they are located in their canonical, sentence-initial position (see Table 8 ). Consequently, it is not the relative prominence difference between the NPs (independent of their functions) that determine their positioning either, such that it always is the most discourse prominent NP that is positioned sentence-initially. This Table 6 : The distribution of referential properties for sentence-initial objects (total N: 869) and subjects (total N: 12949). is illustrated in Table 7 . The table shows the percentage of SVO-and OVS-sentences, respectively, in which the initial NP either outranks, is equally ranked or is outranked by the second NP in terms of the prominence feature at hand. In SVO-sentences, the sentence-initial subject (NP1) most frequently outranks or is equally ranked to the postverbal object (NP2) in terms of all prominence properties (givenness, definiteness and pronominality). In OVS-sentences, on the other hand, the post-verbal subject (NP2) more frequently outranks or is equally ranked to the sentence-initial object (NP1) in terms of discourse prominence. These findings show that object fronting is not only used when the object is high in discourse prominence.
Contrast
Indeed, 37% of all fronted objects in the corpus data are discourse new. In many of these cases, object fronting is used to indicate that the object is contrastive (cf. Teleman et al. 1999 (4): 432; Molnár 2002; Molnár & Winkler 2010) . As discussed in Section 2.1, contrastive NPs are contrasted against a contextually determined limited set of alternatives (e.g., Molnár 2002; Gundel & Fretheim 2004; Erteschik-Shir 2007; Molnár & Winkler 2011) . Such an instance is exemplified in (13): (13) Dragon är gott i en omelett, basilika likaså -särskilt om omeletten tarragon is good in an omelette basil as.well particularly if omelette.the serveras med tomatsallad. Oregano kan man också tänka sig. serve-pass with tomato.sallad oregano can one also consider 3sg.refl 'Tarragon is good in an omelette, basil as well -in particular if the omelette is served with tomato salad. Oregano can also be used.'
The fronted object oregano ('oregano') of the second sentence is contrasted against the set of herbs that also work well in an omelette. In Example (13), the sentence-initial object is therefore discourse new and focused, but positioned sentence-initially in order to emphasise that it is contrastive.
Topic shift
In some cases, object fronting also seems to be used to introduce a new topic into the discourse, and thereby to mark a discourse topic shift (James 1995) . In such constructions, the object NP is discourse new but occupies the sentence-initial position in order to emphasize that it contrasts with -but is contextually related to -the previous discourse topic. Following Molnár and Winkler (2010) , I assume that such constructions serve to establish discourse coherence in that they signal relatedness to the previous discourse topic. Since the object NP is new and "informationally heavy", the rest of the construction tends to be "informationally light", in order to keep the information flow of the sentence as constant as possible (cf. Fenk-Oczlon 2001). As such, it contains a semantically weak main verb such as a possessive or copula verb, and a post-verbal subject that generally is topical, given and highly discourse prominent, and that serves as a reference point or "ground" for the introduction of the new discourse topic NP. This is exemplified in Example (14), taken from the corpus. (14) is a short passage from a newspaper article about two female painters, Cecilia and Sissel, in the beginning of their career. The beginning of the passage is about how women in general serve as a source of inspiration for Cecilia's artwork. In the critical sentence (which is boldfaced), the discourse new object NP några kvinnliga konstnärsidoler ('any female favourite artists') is positioned in the sentence-initial position in order to highlight its contrast with the contextually related discourse topic about inspirational women more generally. In the subsequent sentences, the discourse takes a turn towards a discussion of inspirational artists. The use of object fronting in this context therefore appears to signal a shift in discourse topic by means of contrasting the new discourse topic with the old. This is done by using the possessive verb ha, which in this context serves to establish a relationship between the already known and highly given referent Cecilia and the new discourse topic about inspirational artists.
In order to quantitatively investigate the hypothesis that sentences with a possessive verb can be used to introduce a new discourse topic by means of object fronting, I investigated whether fronted objects more frequently co-occur with possessive verbs when they are discourse new, in comparison to when they are discourse given. 15 Indeed, in 46.5% (47 out of 86) of all object-initial sentences with a discourse new object, the verb is possessive. This is significantly more than in object-initial sentences with a discourse given object, in which only 22.6% (274 out of 783) of all verbs are possessive, χ 2 (1) = 22.38, p < .0001. In other words, discourse new sentence-initial objects much more frequently occur with possessive verbs than discourse given sentence-initial objects. This provides support for the hypothesis that a possessive construction can be used to introduce new discourse topics.
Differences between sentence-initial and post-verbal subjects
In order to shed further light on functional differences between object-and subject-initial sentences, I also investigated differences in the distribution of NP properties between post-verbal and sentence-initial subjects. Table 8 shows the results. Subjects of transitive sentences are more frequently high in discourse prominence in terms of pronominality and person when positioned in the post-verbal position. Transitive subjects are also more frequently animate when positioned in the post-verbal position. An important contribution to these distributional differences is that post-verbal subjects more commonly occur as personal pronouns (such as in, e.g., Example (12)). Subjects therefore more often refer to highly discourse prominent first-, second-or third-person participants when occurring in the post-verbal position. This finding is consistent with the suggestion that, at least in object-initial sentences with discourse new objects, the remainder of the sentence tend to be "informationally light" and predictable. As a result, post-verbal subjects can be expected to be encoded with personal pronouns, which commonly refer to discourse participants that are highly given and therefore predictable in the discourse.
However, it is not the case that the predictability of the post-verbal subject (in terms of being realised as a personal pronoun) depends on the givenness status of the sentence-initial object. Table 9 shows the proportion between marked/person and unmarked/non-person post-verbal subjects, differentiated on the basis of the givenness of the sentence-initial Hörberg: Functional motivations behind direct object fronting in written Swedish Art. 81, page 22 of 36 object NP. Thus, Table 9 only includes data from OVS sentences. The table illustrates that the distribution of a personal pronoun and non-personal pronoun post-verbal subject NPs is roughly the same over the givenness levels of the sentence-initial object. This observation was confirmed by a χ 2 -test of independence which found no support for a relationship between the NP2 case marking/person and NP1 givenness in object fronted sentences, χ 2 (3) = 5.45, p = 0.28. The strong tendency to use a personal pronoun -and therefore highly predictable -subject NP in object fronted sentences is therefore independent of the givenness of the sentence-initial object. This suggests that it is not only when the fronted object is discourse new that writers aim to keep the remainder of the sentence predictable and therefore easier for the reader. This rather seems to be a more general tendency of all object-initial sentences.
Avoidance of potentially ambiguous OVS sentences
I now turn to the issue of whether writers are inclined to avoid potentially ambiguous object-initial sentences, first with respect to whether other formal, morphosyntactic information about the argument functions is available, and then with regard to whether the grammatical functions can be determined on the basis of an argument animacy difference. This is done by investigating the distribution of formal, morphosyntactic, means of disambiguation, on the one hand, and the distribution of animacy-based means of disambiguation, on the other, in terms of how they differ between object-initial sentences, subject-initial sentences and passives.
Formal means of disambiguation
As discussed in Section 2.4.2, Rahkonen (2006) found case marked personal pronoun subjects to be used more frequently in potentially ambiguous OVS sentences than in SVO sentences and in object relative clauses with an OSV word order. However, Rahkonen (2006) did not interpret these findings as a tendency for writers to avoid OVS sentences without a case marked subject. Instead, he suggested that the high frequency of personal pronoun subjects in OVS sentences stems from a dispreference for using personal pronouns to overtly express the Actor argument in passive sentences, that is, as the argument of a prepositional av ('by') phrase. It is, however, unclear why such prepositional phrases would be avoided in the first place. A more plausible hypothesis is that writers tend to resort to the passive -which is unambiguous with regard to grammatical functionswhen there are no other formal means of identifying the argument functions available.
In order to test this alternative hypothesis, I investigated whether it only is case marking that occurs more frequently in OVS sentences than in SVO sentences and passives, or if this also applies to auxiliary verbs and verb particles (see Examples (8) and (9)). The results are shown in Table 10 . The table shows the percentage of OVS, SVO and passive sentences, respectively, that contain at least one case marked NP, an auxiliary verb, a verb particle, or any or several of these formal markers (i.e., that are unambiguous by any means). These results show that the preference for the use of formal markers in OVS sentences and the dispreference for using them in passive sentences is not limited to case marking of the Actor argument. They therefore speak against Rahkonen's (2006) suggestion that the high frequency of personal pronoun subjects in OVS sentences is driven by a dispreference for using personal pronouns in prepositional av ('by') phrases. Indeed, all three types of formal markers occur most frequently in OVS sentences, followed by SVO sentences, and least frequent in passives. These findings speak in favor of the idea that writers tend to use the passive rather than an object-initial sentence when the target sentence won't contain any formal markers. In other words, the choice between using an OVS sentence and a passive at least in part seems to be driven by a motivation to avoid potentially ambiguous OVS sentences.
Animacy-based disambiguation
As discussed in Section 2.2, several studies have found the animacy difference between subjects and objects to be more pronounced in object-initial sentences than in subjectinitial sentences (Øvrelid 2004; Snider & Zaenen 2006; Bouma 2008; Bader & Häussler 2010) . Speakers and writers less frequently use the potentially ambiguous OVS word order when the grammatical functions of the NPs cannot be determined on the basis of an animacy difference between the NPs.
The results of the present study show similar results. As illustrated in Figure 1 , subjects are more frequently animate and objects more frequently inanimate in OVS sentences than in SVO sentences. In OVS sentences, the NP arguments are equal in animacy (i.e., both either animate or inanimate) in only 16.6% of all sentences, whereas in SVO sentences, they are equal in animacy in 38.6% of all sentences (see Table 7 ). These findings show that the animacy difference between subjects and objects is more pronounced in object-initial sentences than in subject-initial sentences also in written Swedish Swedish. They also indicate that writers are particularly prone to use an inanimate object (i.e., Undergoer) NP in object-initial sentences. As shown in Table 11 , this is not the case in passives. Here, the sentence-initial Undergoer NP is animate equally often as it is in SVO sentences. This indicates that writers preferably use the object-initial construction in cases where the object argument is inanimate, so that the sentence can be assumed to be object-initial already at the presentation of the initial NP, or at least at the position of the verb. This in turn suggests that writers actively avoid OVS sentences in which the grammatical functions cannot be determined on the basis of the animacy of the initial NP (such as in (1a)).
Table 11 also shows that the sentence-initial Undergoer of passive sentences is high in discourse prominence in terms of givenness and definiteness in comparison to Undergoers in SVO sentences. This confirms the idea that the passive is, as the object-initial construction, used when the information structure is marked in terms of the Undergoer being discourse topical rather than the Actor (see Foley 2011 on the discussion of foregrounding passives).
However, it is important to note that the distribution of properties over the Actor argument is significantly different in passives in comparison to both SVO and OVS sentences. In passives, the Actor is much more often low in discourse prominence and inanimate. This is likely to reflect that the passive very often is used to background (or in most cases to completely omit) the Actor argument (Haspelmath 1990; Foley 2011) . It is likely that this is more frequently done with discourse new Actor arguments which often are lexical and indefinite. 4.5.3 The interplay between formal and animacy-based means of disambiguation As discussed in Section 2.4.2, Rahkonen (2006) also found case marked personal pronoun subjects to occur somewhat more frequently in OVS sentences with two animate NP arguments, in comparison to OVS sentences with a text deictic object argument (unable to fill the Undergoer role of many verbs). Although the difference was small, these findings pro- vide some additional support for the hypothesis that writers avoid OVS sentences when the argument functions might not be able to be determined on the basis of animacy. In the present study, I investigate distributional differences of all formal markers in sentences with two animate arguments versus sentences with one or two inanimate arguments, comparing OVS sentences to both SVO sentences and passives. Sentences in which both the subject and the object arguments are animate were classified as animate argument sentences, and all other sentences as inanimate argument sentences. In the former sentence type, the argument functions cannot be determined on the basis of animacy, since both arguments potentially can fulfil the Actor role.
The results are illustrated in Figure 2 . The figure shows the percentage of formal marking in OVS, SVO and passive sentences, comparing inanimate argument sentences with animate argument sentences. The figure indicates that formal marking is more frequent in OVS sentences than in SVO sentences, but less frequent in passives than in SVO sentences. It also indicates that formal marking is more frequent in animate argument sentences than it is in inanimate argument sentences, both for OVS, SVO and passive sentences.
In order to further investigate these distributional differences, I analysed the data using logistic mixed effects regression modelling (Gelman & Hill 2006; Jaeger 2008) . The logistic mixed effects model is a type of general linear model (Howell 2010) that is used for a binomially distributed dependent variable, and that accounts for random effects, such as differences between genres in a corpus. The model predicts the outcome of a dichotomous dependent variable in terms of log odds (i.e., logits) as a linear combination of a set of independent variables (i.e., fixed effects) and one or several random variables (i.e., random effects, see Gelman & Hill 2006; Jaeger 2008) . In the present model, I predicted the proportion of formal marking in terms of log odds with Sentence Type (SVO vs. OVS vs. passive), Animacy (animate arguments vs. inanimate argument(s)) and the Sentence Type × Animacy interaction as fixed effects. Inanimate argument SVO sentences served as the reference sentence type, so that the model evaluates to what extent the formal marking of all other sentence types differ with respect to such sentences. The model also included a random intercept for Genre as well as a by-genre random slope for Sentence Type. The random effects structure was selected by fitting a model with a maximal random effects structure, and then subsequently eliminating random effects using backwards elimination. Only those effects that significantly improved the model's predictive ability were included in the final model. A significant effect of Animacy was found, β = 1.86, z = 18.47, p < .0001. In other words, SVO sentences more frequently contain formal marking when they contain two animate arguments in comparison to when they at most contain one. There was also a significant effect of OVS word order, β = 1.003, z = 7.48, p < .0001, showing that inanimate argument OVS sentences are more frequently formally marked than inanimate argument SVO sentences. The OVS sentence × Animacy interaction was not significant, however, showing that the effect of argument animacy is the same in SVO and OVS sentences: the frequency of formal marking is increased to the same extent in both SVO and OVS sentences. On the other hand, there was a negative effect of passive word order, β = -0.99, z = 8.68, p < .0001, showing that inanimate argument passive sentences are significantly less likely to contain formal markers than inanimate argument SVO sentences. There was also a negative Passive sentence × Animacy interaction that is significant, β = -1.26, z = 3.43, p < .001, showing that the frequency of formal marking is less affected by argument animacy in passive sentences in comparison to SVO sentences.
These findings show that whereas OVS sentences generally are more likely to be formally marked than SVO sentences, passive sentences are less likely to contain formal marking. Further, all three sentence types are more likely to contain formal marking when they contain two animate arguments in comparison to when they contain at most one, although this effect of argument animacy on the frequency of formal marking is less pronounced in passive sentences.
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Discussion
Swedish is a language that lacks subject-verb agreement and that only has case marking on personal pronouns. Word order is therefore of particular importance for determining the grammatical functions of NP arguments. In the majority of transitive sentences, the subject precedes the direct object. Yet, Swedish allows for OVS word order, although such sentences are potentially ambiguous with respect to grammatical functions. This study therefore investigated the functional motivations behind the use of object-initial word order. It also investigated whether the object-initial word order is dispreferred when the grammatical functions cannot be determined on other information types, which would provide evidence for the hypothesis that writers tend to avoid OVS word order in the face of potential ambiguity. Using corpus data of written Swedish, these questions were investigated on the basis of quantitative differences in the distribution of NP prominence properties (i.e., givenness, definiteness, pronominality, person and animacy) and distributional differences of formal, morphosyntactic markers of grammatical functions (i.e., case marking, auxiliary verbs and verb particles), comparing OVS sentences to both SVO sentences and passives. In the following, I first discuss the findings regarding distributional differences of NP prominence properties and their implications for the functional motivations behind the use of OVS word order in Swedish. I then turn to the findings about differences in the distribution of formal markers and what they imply for the question of whether speakers tend to avoid using object-initial word order when it potentially will result in an ambiguity.
The motivations for the object-initial word order in Swedish
As discussed in Section 2.1, word order variation is generally assumed to be motivated by information structural considerations. In particular, direct object fronting in Swedish is usually considered to be used when the object (rather than the subject) is topical and therefore high in discourse prominence (Teleman & Wieselgren 1970; Teleman et al. 1999 (4): 432; Rahkonen 2006; Bohnacker & Rosen 2008; Bohnacker 2010 ). Rahkonen (2006: 45) claimed that OVS sentences in which the object is low in discourse prominence do not "represent the typical information structure of OVS sentences". Although the findings of the present study show that objects more frequently are high in discourse prominence -and in particular text deictic -when positioned sentence-initially, sentenceinitial objects that are discourse new are quite common. In fact, sentence-initial objects are significantly less frequently discourse given than sentence-initial subjects. These findings show that the object-initial word order not only is used when the object is topical and therefore discourse prominent. They also to some extent call into question Bohnacker & Rosén's (2008) claim that the preference to start a sentence with highly discourse prominent, given or thematic information is stronger in Swedish than in German.
In line with Molnár & Winkler (2010) , I instead suggest that object fronting often is used when the object is contrastive, that is, that it is contrasted against a set of alternatives that have been introduced in the previous discourse. Following Molnár & Winkler (2010) , I assume that contrast is orthogonal to topic and focus, in the sense that both topical and focused NPs can be contrastive.
I also suggest that object fronting is used to introduce new topics into the discourse, that is, to mark a discourse topic shift (James 1995) . In such cases, a discourse new object NP is positioned in the sentence-initial position in order to emphasise that it contrasts with the previous discourse topic. Object fronting is in such cases used to establish discourse coherence between the old and the new discourse topic (cf., Molnár & Winkler 2010) . Apart from the "informationally heavy" sentence-initial object NP that is discourse new, such constructions tend to be "informationally light" in that they often contain a semantically weak main verb, such as a possessive verb, and a post-verbal subject that is given in the discourse and therefore high in discourse prominence. Further indirect evidence for this account comes from a study by Qian and Jaeger (2011) . They found the information content of full sentences, that is, the in-context predictability of whole sentences, to be negatively correlated with the strength of the discourse topic shift in those sentences, as estimated on the basis of topic modelling. In other words, speakers appear to avoid unpredictable information in sentences with new discourse topics, in order to keep the level of information flow as constant as possible throughout the continuation of the sentence (Shannon 1948; Fenk-Oczlon 2001; Jaeger 2010 ). This account is also corroborated in the Grammar of the Swedish Academy. According to it, the meaning of an OVS sentence following a sentence-initial object that is discourse new and focused is likely to be predictable, so that the comprehender can infer it upon encountering the object (see Teleman et al. 1999 (4) : 432).
Ambiguity avoidance in object-initial sentences
In this study, I investigated whether writers tend to avoid potentially ambiguous OVS sentences which either lack formal information about grammatical functions -case marked personal pronouns, auxiliary verbs, and verb particles -or in which those functions cannot be determined on the basis of animacy.
All three types of formal information regarding grammatical functions were found to occur most frequently in OVS sentences, followed by SVO sentences, and least frequently in passives. This is exactly the kind of pattern that can be expected if writers actively adapt their language in order to avoid potential ambiguities. Sentences with OVS word order almost always contain one or several formal markers that can be used to unambiguously assign grammatical functions. In OVS sentences, readers cannot rely on word order, and other formal means are often required. SVO-sentences less frequently occur with formal markers, although they quite commonly are used when the argument functions cannot be determined on the basis of animacy. In SVO sentences, readers can resort to word order when no other means are available. Formal markers are therefore not crucial for interpretation. Here, additional formal markers serve to assist the interpretation process, which is of particular importance when grammatical functions cannot be determined on the basis of animacy. In passives, on the other hand, additional formal markers are in fact quite rare. Even in passive sentences with two animate arguments, they occur in less than 50% of the occurrences. This is because the passive, which is syntactically intransitive, contains several unambiguous morphosyntactic markers to grammatical functions (i.e., the passive marker and the av preposition). Additional means will therefore most likely not facilitate interpretation further, independent of whether the argument functions can be determined on the basis of an argument animacy difference.
These results are in line with those of Rahkonen (2006) who found OVS sentences to occur more frequently with case marked personal pronoun subjects than both SVO sentences and OSV object relative clauses. Although Rahkonen's findings indicate that writers tend to avoid OVS sentences without a case marked subject, Rahkonen (2006) instead suggested that they stem from a dispreference for using passive sentences in which the Actor argument is realised as a personal pronoun (i.e., as the argument of a prepositional av ('by') phrase). Accordingly, writers tend to resort to the object-initial construction whenever the Actor needs to be realised as a personal pronoun, in order to avoid using a prepositional av ('by') phrase with a personal pronoun argument. The results of the present study speak against this interpretation, since they show that it is not only case marked personal pronoun Actors that occur less frequent in passive sentences, but also auxiliary verbs and verb particles. Since all of these information types serve as formal cues to grammatical functions in Swedish, the most plausible interpretation is instead that writers tend to resort to the passive construction -which is structurally unambiguous with respect to grammatical functions -whenever the target sentence at hand will lack any of these formal cues to grammatical functions (see Pitz 2006 for similar ideas regarding the use of the passive in Norwegian).
It should be stressed, that the use of the passive is not only motivated by a need to topicalise or foreground the Undergoer. As shown in Section 4.5.2, the Actor argument of passives is much more often low in discourse prominence than in both SVO and OVS sentences. This is possibly because the passive also serves to background the Actor argument (Haspelmath 1990; Foley 2011) . This is likely to more frequently be done with Actors that are low in discourse prominence. The passive construction have also been claimed to express inactivization of the event or situation, in the sense that the Actor no longer is responsible for the activity (Haspelmath 1990) , as well as to modify the aspect of the event (Landén & Molnár 2003) . Thus, the choice between the passive and the object-initial construction is obviously not only a choice that is driven by a motivation to avoid potential ambiguities. Also other information structural and semantic considerations come into play.
The present study also found that OVS sentences less frequently contain two animate NP arguments, than both SVO sentences and passives. This finding indicates that writers tend to avoid using the OVS word order when the argument functions cannot be determined on the basis of animacy. It was further found that all three types of formal markers are used more frequently in sentences with two animate arguments than in sentences with at most one animate argument. This is not only the case in potentially ambiguous OVS sentences, but also in both SVO sentences as well as in passives. Writers therefore seem to be more inclined to provide formal markers to grammatical functions in cases where they might not be able to be determined on the basis of animacy. Similar findings were done by Rahkonen (2006) , who found case marked subjects in OVS sentences to be somewhat more frequent in sentences with two animate arguments in comparison to sentences with one animate argument. Rahkonen (2006) did not, however, interpret these findings as being driven by a motivation to avoid ambiguities. He argued that although OVS sentences with two animate arguments might be ambiguous with respect to their argument functions in isolation, this is very seldom the case in context. Semantically ambiguous sentences are therefore likely to be unproblematic to interpret in their discourse contexts, and there is no need to provide additional morpho syntactic information regarding the argument functions. However, Rahkonen (2006) failed to appreciate that language comprehension most likely involves interpretation at two or several different stages, and that the discourse context is taken into account only at the final stage of interpretation. More specifically, several models of language comprehension assume that interpretation of local structure on the sentence level -at which point participant role assignment occurs -temporarily precedes interpretation of global structure on the discourse level (e.g., Bornkessel-Schlesewsky & Schlesewsky 2006; Friederici 2011) . Although the argument functions might be able to be determined on the basis contextual information during the final stage of language comprehension, the comprehension process is still likely to be hampered at the earlier stage of local structure building. Contrary to Rahkonen's claims then, the use of formal markers in potentially ambiguous OVS sentences is therefore motivated by the need to facilitate language comprehension during local structure building, even if those sentences are unambiguous in their discourse context.
Overall then, the findings of the present study provides rather compelling evidence for the idea that writers are inclined to actively avoid using object-initial sentences when this might result in an ambiguity. As such, these findings provide additional evidence for the hypothesis that language producers -in this case writers -are inclined to actively avoid ambiguities. It should be noted that this tendency, which is probabilistic rather than absolute, most likely is driven by a trade-off between a motivation to avoid using redundant information, on the one hand, and a motivation to make the message informative enough for the reader, on the other. As mentioned in Section 2.2, Kurumada & Jaeger (2015) found Japanese speakers to be more prone to use overt object case marking in subjectinitial transitive sentences where the function of the object argument was harder to infer on the basis of animacy or plausibility information. However, in all sentences in their study, the sentence-initial subject was unambiguously case marked, so that the argument functions could readily be assigned already upon encountering the subject. The results of their study therefore seem to reflect a tendency for speakers to balance their production efforts between avoiding redundant information, on the one hand, and providing enough information in order for the listener to effectively comprehend the message, on the other. There is no reason not to assume that the production of written language is influenced by similar principles. That is, writers of Swedish might be more inclined to avoid the objectinitial construction when no other means for identifying grammatical functions -such as case marking or animacy information -will be available in the target sentence.
Conclusions
This study has investigated the conditions under which object-initial word order is used in written Swedish. It has also investigated whether the use of object-initial word order is dispreferred when additional information about grammatical functions, such as formal markers or animacy information, is unavailable. These issues were investigated on the basis of quantitative differences in written corpus distributions of NP prominence properties (e.g., givenness, and animacy) and other morphosyntactic cues (e.g., auxiliary verbs and case marking) in OVS sentences, SVO sentences, and passives. The study is the first to investigate distributional differences of these properties between these three sentence types. It therefore provides new and valuable insights about when Swedish OVS sentences are used and when they are dispreferred.
The results of the study show that the object-initial word order not only is used when the object is topical and discourse prominent. Object fronting can also be used either to indicate that the object is contrastive, or in order to introduce new topic NPs into the discourse. These two strategies are related in that the new topic NP is positioned in the sentence-initial position in order to emphasise its contrast with the previous discourse topic. Such topic-introducing constructions tend to be "informationally light" in that they often contain a semantically weak main verb and a highly discourse prominent post-verbal subject. In line with earlier accounts (Shannon 1948; Fenk-Oczlon 2001; Jaeger 2010) , I suggest that this is a reflex of a general preference for keeping the information flow as constant as possible throughout the discourse. An initial NP that introduces a new discourse topic is "informationally heavy". There is therefore a preference for keeping the rest of the sentence informationally low and predictable in order to keep the discourse information flow balanced.
The results also show that the object-initial word order is used less frequently when the target sentence either will lack formal information about grammatical functions, or when those functions cannot be determined on the basis of animacy. In such situations, writers instead most frequently resort to a passive sentence. Whereas OVS sentences are potentially ambiguous with respect to grammatical functions in that those functions cannot be assigned on the basis of an SVO-word order preference, passive sentences are always unambiguous since they contain additional morphosyntactic information about grammatical functions. These findings therefore provide additional support for the hypothesis that language producersin the present case writers -are inclined to actively avoid potentially ambiguous sentences.
Abbreviations 1 = first person, 2 = second person, 3 = third person, acc = accusative, nom = nominative, OVS = object-verb-subject, pass = passive, refl = reflexive, sg = singular, SVO = subject-verb-object.
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